GABAergic involvement in motor effects of an adenosine A(2A) receptor agonist in mice.
Adenosine A(2A) agonists are known to induce catalepsy and inhibit dopamine mediated motor hyperactivity. An antagonistic interaction between adenosine A(2A) and dopamine D(2) receptors is known to regulate GABA-mediated neurotransmission in striatopallidal neurons. Stimulation of adenosine A(2A) and dopamine D(2) receptors has been shown to increase and inhibit GABA release respectively in pallidal GABAergic neurons. However, the role of GABAergic neurotransmission in the motor effects of adenosine A(2A) receptors is not yet known. Therefore in the present study the effect of GABAergic agents on adenosine A(2A) receptor agonist (NECA- or CGS 21680) induced catalepsy and inhibition of amphetamine elicited motor hyperactivity was examined. Pretreatment with GABA, the GABA(A) agonist muscimol or the GABA(B) agonist baclofen potentiated whereas the GABA(A) antagonist bicuculline attenuated NECA- or CGS 21680-induced catalepsy. However, the GABA(B) antagonists phaclophen and delta-aminovaleric acid had no effect. Administration of NECA or CGS 21680 not only reduced spontaneous locomotor activity but also antagonized amphetamine elicited motor hyperactivity. These effects of NECA and CGS 21680 were potentiated by GABA or muscimol and antagonized by bicuculline. These findings provide behavioral evidence for the role of GABA in the motor effects of adenosine A(2A) receptor agonists. Activation of adenosine A(2A) receptors increases GABA release which could reduce dopaminergic tone and induce catalepsy or inhibit amphetamine mediated motor hyperactivity.